In Kenya, the ability of local people to resist the impact of disasters has not been given adequate attention.
Introduction
In Kenya, many parts of the country experience unexpectedly heavy rainfall in mid-April which continues through to the end of May (the long rains) and from September to November (the short rains). The areas that are most prone to flood disasters are the Lake Victoria Basin, comprising the Bundalang'i floods in Western Kenya, along the Nzoia River with the flood waters arising from the Chelangani Hills and the Kano Plain Floods along the Nyando River with the flood waters arising from the Nandi Hills; the Tana River floods along the downstream areas along the river with flood waters originating from the Aberdares and Mt. Kenya catchments (Kenya, 2006/7:6) . Much of the existing literature on flood management in Kenya has explored the physical aspects of their nature and occurrence (Mbaria, 2006; Mungai et al., 2004; Wanjohi, 1999; Adegu, 1999; Njogu, 2002; Onyango et al., 2005) . However, there is also a growing literature that is examining the issue from a social perspective with calls in particular for more research into the social responses to flood management (Ongor, 2007; Mwaura, 2008; JICA, 2007) .
The Nyando River Basin covers an area of 3500 square kilometres in Western Kenya. About 750,000 persons reside within the Nyando Basin, most of whom live in the Nyando District in Nyanza Province and the Nandi and Kericho districts in the Rift Valley Province. The incidence of consumption poverty is high, ranging from an average of 58% in Kericho District, 63% in Nandi District and 66% in Nyando District. At the administrative location level, the locations of Nyando District include both those with the lowest poverty rate in the sugar belt of Muhoroni Division (36%) and the highest poverty rate in the Upper Nyakach Division (80%) in the entire basin (Central Bureau of Statistics, 2003) . HIV / AIDS prevalence varies between 28% in Nyando District, 7% in Nandi District, and 12% in Kericho District (Swallow et al., 2005:6; Ongor, 2007:2) .
The catchment has a steep gradient upstream but a gentle one downstream in the Kano plains where the river dissipates in a wetland area and finally discharges into the Nyakach Bay, Lake Victoria. Over 5,000 people are affected every year by floods in the area. This generally happens during the long and short rains, especially after spells of intense and heavy rainfalls in the catchments of the rivers. The upper reaches of Nyando are in the Kericho and Nandi Districts where the annual rainfall is high and it is this rain that causes the most devastating of the floods in the basin. The average annual damage is about US$ 850,000 with annual relief and rehabilitation measures costing US$ 600,000 in the Kano Plains (Eitel & Ochola, 2006:1) .
Major floods documented in the area occurred in 1937 , 1947 , 1951 , 1957 -1958 , 1961 , 1964 , 1985 , 1988 , 1997 -1998 (Ongwenyi et al., 1993 Eitel & Ochola, 2006:1) . The El Niño related floods of 1997/8 constituted one of the greatest flood episodes experienced in Kenya in recent years. The land degradation peaked during the heavy rains associated with El Niño events, of which there have been three in the Nyando over the past century. However, Nyando Basin continues being flooded every year during the long (AprilJune) and short (October-November) rainy seasons (Njogu, 2002:2; Otiende, 2009:4) . The frequency of heavy precipitation events has increased especially in areas near Lake Victoria that experience warming and increases of atmospheric water vapour (Kenya, 2006/7:6; Miller, 2009: 10; IPCC cited in Otiende 2009:2). The study site was selected because about 258,738 people (35%) of the population in Nyando River Basin reside in the Nyando District (Mungai et al., 2004:22) . It has a geographical coverage of 1,168.4 km 2 (Ministry of Finance and Planning, 2002:4) and is divided into five administrative divisions: Upper Nyakach, Lower Nyakach, Nyando, Miwani and Muhoroni1. The district lies in the eastern part of the large lowland surrounding the Nyanza Gulf, much of it being in the Kano Plains. The topography can be generally classified into three land formations: the Nandi Hills, the Nyabondo Plateau, and the Kano Plains which are sandwiched between the hills. The Kano Plains comprise predominantly black cotton clay soils with moderate fertility and poor drainage. The rest of the district has sandy clay loam soils derived from igneous rocks. The district has a population of 357,393 (2005 projection) (Ministry of Finance and Planning, 2002:4) . The area supports a large rural population (75 per cent) and the stage of economic growth is undermined by high absolute poverty levels, deteriorating infrastructure and the HIV pandemic (Swallow et al., 2005:6; JICA, 2007:128-150) . The settlement patterns are mainly determined by the potential of the area; Upper Nyakach division has the highest population density with nearly 368 persons per km 2 , while Muhoroni is the least populous with about 190 individuals per km 2 . Muhoroni division is a high potential sugar-belt region, and is also the largest division in the district, covering an area of 334.8 km 2 . The average density of the district is 284.6 people per km 2 with an annual growth rate of 3.4%.
Floods are experienced in the lower course of the Nyando River covering approximately 50% of the Nyando district. This is the region geographically referred to as the Kano Plains (Mungai et al., 2004:43) . The flat terrain of the Kano Plains does not allow easy drainage of water into the waterways.
As a result of this, rainwater tends to remain on the land for considerably longer periods than would be the case where the gradient is steeper. The Black Cotton soils (Vertisols) found in the Kano Plains do not allow quick infiltration of surface water into the ground. This compounds the problem of drainage since surface drainage is already impeded by the gradient (Omuto cited in Mungai et al., 2004:44) . Erosion as a result of inappropriate land use in the watershed and the flood plains leads to an increase in the sediment load of the river. The sediments fill up the channel in the lower course of the river where its speed is reduced by the gentle gradient. The channel's capacity to hold water is thus reduced and it becomes unable to hold the waters flowing through by the river and this leads to flooding. The upper reaches of the Nyando are in the Kericho and Nandi districts where annual rainfall is high and it is this rain that causes the most devastating of the floods in the basin. Reduced vegetation cover in the watersheds leads to less rainwater percolating into the soils, thus increasing surface run off which causes flash floods. The implication is that for the duration of the flash flood, the river channel is supplied with an unusually high volume of water, which it is not able to contain, thus causing floods (Omuto cited in Mungai et al., 2004:44) .
Flooding in the Nyando District is a rapidly growing public health problem in the area. Perennial water overflow has caused extensive erosion in the Lower Nyakach and Miwani divisions resulting in huge gullies such as Katuk Ondejo in Lower Nyakach. Floods have increased the incidence of a number of water associated diseases among people and animals, constrained crop and tree selection, made transportation more difficult, interrupted schooling and destroyed property and infrastructure (Ministry of Finance and Planning, 2002:2) . The residents of these flood-prone areas suffer every year due to damage caused by the floods. It should be noted that the small and medium size floods that occur perennially in the Nyando District have an equally devastating accumulative effect with annual damages of >49 million (Ksh) and annual relief and rehabilitation of >37 million (Ksh) (Otiende, 2009) . The impacts of these extreme climatic events intertwined with socio-economic constraints have made populations living in these areas even more vulnerable. Furthermore, since independence, this part of Kenya has been marginalised in terms of investments by the central government and economic resources for expanding flood control.
The limited intervention for disaster risk reduction has consisted mainly of conventional methods such as structural techniques and the provision of relief. These are well reported and understood. What have been largely ignored are the local perceptions, experiences and historical processes that have been used to mitigate floods by the community. The people living there have been settled for many hundreds of years and share a uniform linguistic and cultural background, making it easier for deep local knowledge and coping strategies to emerge and be transmitted from generation to generation. However, the ability of the local people to resist the impacts of flood disasters has not been given prominence. This paper therefore explores perceptions and coping strategies to deal with flood impacts adopted by local communities within the flood prone regions of the Nyando District, Western Kenya. Explored are significant issues related to Traditional Flood Knowledge (TFK) and early warning systems, flood experience, socio-demographic, cultural and economic factors and external support.
Materials and methods
The research adopted both quantitative and qualitative techniques using pre-tested household questionnaires, desk reviews, focus group discussions and in-depth individual discussions for key informants. A sample of 528 households was interviewed; six selected government officials and five project managers of CBOs and NGOs were interviewed through key informant interviews. Additionally, seven focus group discussions involving three women, two males and two teacher groups were conducted.
Given the very large size of the District, areas of study were selected using a multi-stage sampling process. In view of the important role of institutional factors in influencing community responses, the administrative ladder of division and location and sub-location was used to select the study sites. Considerations were applied on the basis of meteorological information on the extent of flooding, a literature review and discussions with the village elders on area's history of flooding, close proximity to the river, low altitude of the area and type of settlement (high population densities). The final selected areas of study were based on high-prone and low-prone categories. The high risk locations identified were Wawidhi, Ombeyi and North East Nyakach while the low risk areas were Kochogo/Onjiko, N. East Kano and North Nyakach.
The river basins cover an area of 3517 square kilometres of Western Kenya and have about 258,738 (35%) persons from the Nyando District residing within them (Mungai et al., 2004: 23) . The sample size for all the sub-locations was computed using the Fisher formula: (Mugenda & Mugenda,1999:43-44) Where, n = the sample size Z = the standard normal deviate (1.96), which corresponds to 95% confidence interval In the process of identification and selection, respondents were divided into two groups: flood area residents, in order to analyse perceptions and response from the perspective of local citizens, and institutional representatives chosen in order to analyse perceptions and response from the perspective of decision makers and their respective institutions. Simple Random Sampling procedure was used to identify households selected to participate in the interview. Subjects were predetermined by a quarter sampling system to capture the two categories (male and female) of interest.
The sample size was further calculated using Stratification and Proportional Sampling and calculations based on total number of households in each division (Nyando, Miwani and Lower Nyakach). This technique was used to assure representation on the relative size of the different strata.
Results -Key findings

Demographic and socio-economic characteristics
Respondents of all ages (18 through to over 60) were represented, with slightly larger numbers in the lowest-age-bracket 18-25 and the 41-50 categories accounting for 117(22.1%) and 116(22%) of the respondents, respectively. The oldest age bracket was 60 and above years which accounted for 71(13.5%) of the respondents. The number of males interviewed was smaller at 231 (43.8%) compared with females at 297 (56.2%). This can be attributed to the fact that most male household members were engaged in outdoor work during the survey period.
The findings of this study showed that most of the respondents, namely 353(66.9%) were married and living with their spouses. A further 114 (21.1%) were widowed, 56 (8.6%) were single, while 0.8(1%) were divorced. Female-headed households, widows/widowers and their children were generally perceived to be more vulnerable to floods as compared with their counterpart households with both spouses. This could be explained by the fact that households with both spouses are better placed both financially and psychologically. They are therefore able to respond to flood risks in a better mental and emotional state than their single counterparts (SERA Project, 2000:203; Yamano & Jayne, 2002:7-11) . However, this is not necessarily true in this case study as shown by the losses experienced by the majority of the households despite the fact that most of them had both spouses alive at the time of this study. Our analysis revealed no significant difference between marital categories and loss experienced in both high and low risk areas.
Map data source: Hellen Nyakundi
Fig 2. Map showing high and low flood risk areas sampled during the study in Nyando
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The relationship between household resources and flood vulnerability is that coping with and recovery from flood impacts both demand financial reserves that can buffer the household from negative flood impacts (Nethengwe, 2007:117; SERA Project, 2002:77-78) . The study findings indicate a high degree of poverty and low incomes reflected in the employment types where the majority of the people were in the informal sector. The main occupation of a majority, namely 365 respondents (67.1%) was subsistence farming. A smaller proportion 76 (14.4%) consisted of skilled and unskilled artisans composed of carpenters, mechanics shop owners, fishermen and vegetable vendors while a mere 19 (6%) respondents were employed. The remaining 68 (12.9%) were grouped under the unemployed category and these included the jobless, students and housewives. The modal monthly gross family income for 380 (70%) of the households was below 2,500 KSh (less than a dollar a day, putting them below the poverty line). The results are consistent with the national statistics that indicate high absolute poverty levels (67%) in the Nyando District, based on the 1999 census (Ministry of Finance and Planning, 2002:7) .
In general, the findings showed that 99 (18.8%) of the respondents had not gone to school at all and an overwhelming 86 (86.9%) in this category were women. Only a quarter 129 (24.5%) of the participants had gone beyond primary level and, among these, 124 (23.5%) had completed secondary education while 17 (3.3%) had some post-secondary education. The low levels of education could be attributed to high poverty levels and lack of motivation to pursue higher education. The low-income levels among the study population and especially the females may be attributed to low levels of education with only 41 (13.9%) having gone beyond primary level. Low education levels have been associated with lack of well-remunerated employment and therefore less social power and fewer economic resources and physical capacity to anticipate, survive and recover from the effects of massive floods (ISDR, 2004:42) .
A significant 71 (29%) of the women had no formal education as compared with 13 (5%) of their male counterparts. Further results showed that 77.5% of female income per month fell in the <2,500 Ksh. category and therefore many women had to depend on their spouses or relatives for a livelihood. These circumstances have been found to affect the women's ability to respond appropriately to flood hazards as well as their capacity to participate in flood management at both household and community levels (Wiest et al., 1994:13; Cannon, 2000:43-55; Few et al., 2004:25; Bhatti, 2001:16) .
The study established that well/boreholes 238 (45.1%) followed by rivers/streams 148 (28%) were the major sources of water both for drinking and domestic use. A significant 140 (94.6%) of river/stream users lived in the high risk areas. Slightly below a quarter 142 (24.2 %) had access to communal, piped tap water. Further discussions established that access to clean piped water was a major problem and further diminished during the flood season. During the flood season 88% of those who used rivers as their main source reported shortage of clean water as compared with 54% of those who relied on boreholes/wells and 31% of those who had access to communal tap water.
It was observed that a high proportion 449 (89.0%) of the wall structures were made of mud. Nearly 47 (8.9%) of walls were made of stone or brick, while a smaller proportion 5 (1%) were of timber. A mere 7 (1.3%) of the walls were constructed with mats and reeds in both risk levels. Results further indicate that a huge proportion 442 (83.2.9%) of the house structures had iron sheet roofing whilst a mere 68 (12.9%) and 17 (3.2%) had their roofs thatched with grass and Makuti (reeds), respectively. Nethengwe (2007:126-130) emphasises that the housing quality index is an important indicator of flood vulnerability. For example, in his study, households in a grass-thatched house were perceived to be more vulnerable to floods than a household in a stone house, whose housing structure represents high coping capacity and more resilience to flood hazards. 
Traditional knowledge on flood forecasting
In the study, (482 or 83%) of the respondents were aware of local ways of knowing whether it would flood or not and (465 or 80%) of these respondents acknowledged the use of the traditional knowledge to predict the flooding risk. These results demonstrate that local strategies are considered as a trusted source of information and of importance to this community.
Results from the study further indicate a significant difference between level of awareness of traditional knowledge in the high and low risk areas (X 2 =; 11.526 df =1; p=.001) with a considerably larger proportion of respondents in the high risk areas being more aware of traditional flood knowledge than those residing in the low risk areas. The most likely explanation for the difference is flood experience. This supports observations by Slovic et al. (1979:14-36) who concluded that people's level of flood experience and their place of residence had an important impact on levels of flood awareness.
Discussions with the focus groups further revealed that the majority of the young people did not have a good command of traditional flood knowledge (TFK). This could be attributed to their inexperience/not being old enough to gather all TFK. This did not seem to bother them because they argued that TFK was outdated and there were better and more modern methods of predicting floods.
These findings match those of Bhatta (1999:24-25) , which acknowledges that local knowledge lacks accountability within communities themselves, especially with the younger generations; the dominant belief being that conventional or scientific knowledge is 'superior' to local knowledge.
It is generally accepted that TFK is in many cases preserved as oral tradition and is passed on by word of mouth. The study findings contradict this as only 163(38%) of the respondents received this information from their elders. A huge proportion, namely 357 (73.8%) reported getting most of their flood information mainly through personal observation. This has been attributed to formal education and the decreasing traditional practice of passing on early warning strategies by word of mouth.
As regards the current official flood warning systems, participants were generally not satisfied because the information received from the local administrators was considered common knowledge. The information concentrated on flooding zones but not what to expect. They also acknowledged that it was difficult to accurately predict flash floods using scientific methods and that is why they relied more on traditional alerts.
Demographic influence on traditional flood knowledge
The results in the study revealed an association between age, occupation and length of residency with awareness and use of traditional flood knowledge. The association between the two demographic variables, age and length of residency and traditional flood knowledge was found to be highly significant at 0.000-1 only in the high risk areas. The highest proportion of respondents with traditional flood knowledge were in the 33+ age groups who had lived in the flood prone area for more than four years. This could derive from a life spent in flood prone areas and the greater chance that older people have the benefit of more flood experience. The results are similar to those of a survey carried out on flood victims of the 2002 Melde Flood in Eilenburgh (Kuhlicke, 2006:14) in which respondents with extensive local flood knowledge were those who had lived in the area for a long time and had experienced major floods.
As regards occupation and income, farmers were more aware of traditional flood knowledge than the rest of the categories. Differences in awareness of the information within the occupation categories were found to be significant in both high (X 2 =; 47.309 df =21; p=.001) and low risk areas (X 2 =; 40.866 df =21; p=.006). A significant number of the responses were related to agricultural coping measures because the majority of households engaged in crop production suffer loss of standing crops. These results imply that people whose livelihoods are directly affected by flooding have more use for the local flood knowledge which they apply to minimise loss. More than 70% of households in both risk levels were poor and as a result income difference was not statistically significant
Perception of flood risks
General findings from the study revealed that the degree of perceived risk of flood threats to health was significantly higher among the respondents living in the high risk areas compared with those in the low risk areas. The demonstrated difference in perceptions is undoubtedly attributable to the level of awareness of risk and the degree of exposure to the health hazards. A similar perception of flooding has been described by Olczyk (2004:117) . The memorability of past floods also leads to heightened perceptions of risk which implies that the respondents perceived risks from flooding only to the extent or magnitude that they had previously experienced. Similarly, Slovic et al. (1979:14-36) concluded that the memorability of past events played an important role in the determination of how individuals perceive and react to future flood events, thus leaving themselves vulnerable in the event of a larger flood..
Results from this study also indicated that for this community, the advantages of living close to the river far outweighed the health risks associated with flooding. Although flooding was viewed as a recurring problem, a large segment of the people interviewed 437 (82.8%) were reluctant to permanently vacate their flood-prone land. This implies that for this community, despite the inherent flood risk, it also determines their immediate economic survival. The problem is often not simply a lack of awareness, but rather assessments of local risk based on experience that underestimate the impact of accumulating risk (Few et al., 2005:18) . There is an apparently low perception as regards to the accumulated flood risk to health.
Perception of management of risks
Despite the recurrent nature of the flood hazard, results showed that flood events were perceived to be inevitable and fairly unpredictable, especially in the high risk areas, limiting scope for action and response. This might relate to the nature of the flash floods and lack of possibilities to prepare for the hazard. It could also point to increased vulnerability that could be attributed to climate change, thereby reducing the community's ability to precisely predict and warn of future flood events (Salick & Byg, 2007:11) .
Regarding flood control measures, flood preventive measures were elected as a priority in both high and low risk areas and flood risk was perceived to be controllable with structural measures although these measures were perceived to require huge investments to implement. When asked directly, most respondents mentioned the dyke currently under construction to be the main reason that the incidence of flooding had reduced in the area. These results display a growing belief and dependency on the technical approach. This is noteworthy as a number of studies on risk perception (Kundzewicz, 1999:567) have indicated that an excess of confidence in the structural alternative performance in reducing flood frequency may bias the decisionmaking process and eventually lead to an inadequate occupation of flood prone areas, increasing flooding potential impacts in the event of structural failures. This suggests that it is not practical to reduce flood disasters only by structural measures under the concept of need to control, because this method has physical and financial limitations.
The need to attribute disasters to some supernatural force was obviously still felt by a substantial 129 (24%) number of respondents. Other researchers shed more light on these views by stating that there are multiple interpretations of risks and disasters, yet the divine element is dominant. People do recognize other tangible and structural factors involved in disaster, and relating disaster to natural forces is not just a religious expression, but rather reflects the social meanings of harm happening at certain points in time and space (Bhatti, 2001:7; Salick & Byg, 2007:19) .
Demographic influence on risk perception
Differences in occupation categories indicated that small and large scale farmers perceived significantly higher levels of threat than the other occupation categories. This could be due to huge losses being incurred through the loss of crops and livestock and as a result directly affecting livelihoods. The six emergency flood risks and their response measures considered in this study were damage to shelter, loss of crops, shortage of food, loss of livestock, prevalence of disease and death. Overall results from the study on these key household practices revealed notable measures to avoid negative flood effects.
Behaviour associated with flood management
A considerably high percentage of respondents reported damage to their shelter in both high 222 (85.7%) and low risk areas 115 (46.7%). Traditionally, Luo houses are built from mud and thatch. These are susceptible to damage by heavy rain, wind and flooding. Respondents seemed to understand the limitations of these housing materials but few could afford to build concrete houses with cemented walls. To prevent flood waters entering their homes, it was observed that all homesteads had houses built on raised land. The walls and entrances were also elevated. To protect their homes and farms, a huge majority dug trenches around their compounds and planted trees and sisal fences around the homesteads to break and reduce the flow of flood waters and to prevent erosion. These results reflect other studies of a similar kind done in flood prone locations (ITDG-Bangladesh, 2003:3; Few et al., 2005:16) in which housing techniques were adapted according to the risk posed by floods and erosion.
Further findings show that during extreme flood events, affected families vacated their homes and moved to camps or were accommodated by relatives and friends. We established that those who were accommodated in temporary flood shelters put up by the government and NGOs received the most assistance whereas the majority of those accommodated by neighbours and relatives received little assistance. This was because it was difficult to coordinate relief to the scattered households. In a similar study, Gaston (2005 Gaston ( -2006 in his study on flood risk management in Tanzania reported that flood victims always moved back to their damaged houses and their safety remained a concern because the structural stability of the houses was unknown. There was also the likelihood of contracting diseases due to lingering stagnant water.
Respondents reported food and water shortages during the flood season. The study indicates that the households had to reduce the quantity of food eaten or skip some meals, or borrow money and food in order to survive through the flood season. Most people borrowed money from informal sources like relatives, neighbours and friends. Quite a good number of households looked for alternative employment to substitute income. In extreme conditions some households traded their assets for money and food. Reducing food intake, and borrowing and selling of assets by families in distress are coping strategies that have been mentioned in findings of other researchers (SERA Project, 2000:187-195; Sharma, 2002:3) . To deal with the water shortages, households boiled water 127 (41%), harvested rain water 110 (35%) or used purifying tablets 91 (29%).
In the survey, an average 93.8% of the respondents identified flooding as having resulted in the prevalence of disease and ill health in their households whilst the rest (6.2%) had no such incidence. 
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Malaria was the single most commonly mentioned flood-related disease. Even though it is endemic in the region, it was reported to be more prevalent during and immediately after the flood season. The mosquito-borne disease is related to favourable breeding conditions for mosquito larvae created by stagnant flood waters (Few et al., 2005:15) .
Interviewees strongly associated flooding with increased incidences of cholera, typhoid, dysentery, amoeba and fungal skin disease. The district public health officer claimed few cases of cholera had been reported in the district but in the study it was ranked second after malaria. It was observed that almost all households had shallow and temporary pit latrines that easily fill up during the rainy season. This is the most probable way that diarrhoeal diseases spread since the faeces could easily have found their way into water sources such as wells, unprotected springs and rivers. Fungal skin disease, in particular athlete's foot, could be associated with respondents being constantly in contact with flood waters when performing domestic chores. This results are similar to those of Mungai et al. (2004:51-52) in which malaria epidemics were found to occur annually between May and July in the Nandi and Kericho upper parts of the Nyando river basin after long rains, with the only exception being during the 1997/98 El Nino phenomenon which occurred at the end of 1997 and early in 1998, and was followed by a malaria epidemic. An upsurge in water borne diseases like diarrhoea that normally coincides with flooding in the lower part of the Nyando river basin was also noted.
An issue that came up during the interview process was that conditions like vomiting and fever were independently reported. Discussions with the district public health officer confirmed to us that many people could not identify the difference between the symptoms of common ailments. These results are similar to those of a study carried out by Few et al. (2005:18) in Vietnam in which respondents were not able to tell the difference between dengue fever and other common fevers.
To deal with the diseases, respondents made use of both traditional 38 (8%) and modern 490 (92%) medicines. Self-treatment was common practice noted amongst slightly less than a quarter 98 (21%) of the respondents. A good number of respondents acknowledged buying drugs from shops and drug stores to treat themselves without testing what they were suffering from. It was only when a member of the household was gravely ill that appropriate medical care was sought. This behaviour is consistent with the findings of Few et al. (2005:17) in Vietnam and can be attributed to low levels of health education.
Despite serious damage to housing and property, few households 22( 4.7%) reported direct loss of human life. Many of the deaths reported were as a result of drowning and injuries resulting from walls, the roof of houses and trees collapsing on the victims. Most of these deaths were blamed on flash floods.
The most common response in dealing with loss of crops in both and high and low risk areas was to wait for the next season to plant. Households received seed donations from the government or borrowed seeds to plant from relatives, neighbours and friends. Respondents reported that they reduced the magnitude of crop loss by planting fast maturing crops. Some households switched from growing vegetables and maize and instead resorted to planting rice, others opted to renting land on higher ground to avoid expected future losses while others resorted to other businesses to supplement income. Some families in the high risk areas sold livestock to buy seeds and only 1 (1%) household in both risk levels reported having put aside seeds in anticipation of such a crisis in the future. To cope with loss of pasture the highest percentage of households moved their livestock to higher ground while others travelled long distances to look for fodder for their animals. Other coping actions included replacing what had been lost, treating livestock and selling weak and vulnerable animals before the onset of floods.
Generally speaking, no respondents from the two risk levels displayed high levels of preparedness. There are several reasons why the respondents may have been unwilling to prepare for disasters. One reason is the dyke under construction. This is a highly visible measure that may have generated perceptions of a flood free area and may have largely contributed to reduced motivation to prepare. Another postulated reason is that an individual's expectation of damaging disaster does not necessarily lead to preparedness, suggesting that the sense of being at risk does not in itself move people to action (Turner et al., cited in Finnis, 2004:9) . In a similar study, Kaiser (2007:4) indicated that no correlation existed between personal experience and precautionary actions and that knowledge about the risk does not automatically imply knowledge about the consequences or precautionary actions.
Vulnerable people individually and collectively develop their own means, resources and strategies to cope with flooding. All of these mechanisms, however, have financial, social and/ or opportunity implications (ISDR, 2004:42-43) . To some extent results in Nyando followed the same trend with a slightly higher percentage of respondents in the low risk areas 168 (63.6%) reporting their coping actions to be more effective as compared with those in the high risk areas 150 ( 56.8%). Low income levels and repeated destruction of assets, which function as a buffer, may have compromised the ability to respond appropriately to subsequent floods.
Demographic influences on coping action
Findings from this study indicated a highly significant association between preparedness and level of effectiveness of coping action in both low and high risk levels at (X 2 52.822; df =9; p= .000) and (X 2 31.833; df =9; p=.000), respectively. The practical implication of these findings is that preparedness raises participant's levels of confidence in their ability to cope with flood risks.
It is generally accepted that there is a decreasing perception of hazard with age. The explanation for this was that older people may consider themselves less vulnerable due to their increased experience (Beringer, 2000:4) . To a certain extent the results for the Nyando District did follow this trend with respondents in the 40+ age categories reporting significantly lower levels of preparedness as compared with the younger age groups. Additionally, the 60+ age group had the lowest percentage of those who felt their coping actions were effective.
As regards gender, the women reported considerably lower levels of preparedness 119 (40%) as compared with their male counterparts 127 (55%). These findings are similar to those of a study carried out in the Pine Lake, Alberta area, Ontario (Murphy et al., 2005:83-109) , in which men appeared to dominate in both outdoor and indoor preparedness. This could be attributed to low income and education levels that may have reduced the women's coping choices. These results also confirm findings of a study by Mitchell et al. (2007:4-9) which indicates that although climate change affects everyone, it is not gender neutral. Climate change magnifies existing inequalities, reinforcing the disparity between women and men in their vulnerability to and capability to cope with climate change. The same would be implied for the income category in which respondents in this study with incomes in the 10,000+ Kenyan Shilings (Kshs.) categories reported being better prepared and their coping actions more effective as compared with respondents in lower income levels. It is interesting to note that respondents who had higher education levels reported less effectiveness of their coping action as compared with people with lower education levels. This could be due to a lack of appreciation of local coping strategies. According to Faupel and Styles (1993) , an explanation for this could be that education raises the participants' levels of expectations regarding what they should have been able to accomplish.
External Support
The prevailing emergency relief policy guidelines of the Kenyan Government require that local authorities provide basic necessities such as food, shelter and medical care to disaster victims. In this study, 166 (62.9%) of respondents in the high risk areas received external support while a smaller proportion 98 (37.4%) received assistance in the low risk areas. Government disaster programs accounted for a huge proportion 448 (85.2%) of the support received, while 115 (28.1%) of the respondents received help from non-government organisations. A mere 35 (6.7%) were assisted by relatives, friends, church organisations and private donations from well wishers. Despite receiving relief support the majority of the respondents in both high and low risk areas felt the aid was insufficient and inappropriately (corruptly) handled and distributed. They were therefore forced to resort to household level adjustments to compensate for damages caused by the floods.
One of the major concerns was the extent to which respondents were able to cope without external aid. Findings from the study revealed that the majority of the respondents living in the high risk areas felt they would not be able to cope with future floods in the absence of external support. Those who received external support in both high and low risk areas reported significantly higher levels of dependence, p=0.026 and p=0.003, respectively, compared with those who did not receive support. Further results revealed that length of residency was the only demographic variable that was found to be highly significantly associated with the attitude of the respondents towards external support in the high risk areas (X 2 = 69.096; df =24; p=0.000). Confidence in ability to survive without external aid increased as the length of residency increased.
A key issue emerging was the extent to which relief measures and programs were able to strengthen the resilience of the communities to floods. Findings from the study revealed that most relief agencies were offering emergency supplies, but were reluctant to invest in the predisaster and post-disaster phases. The main explanation for this was lack of funding for longterm projects. Key informants also felt the government sponsored food-for-work program was creating a dependency syndrome. Activities that were previously undertaken by community members on a voluntary basis were now being performed in exchange for food. When food supplies delayed or ran out, the people refused to continue working.
Conclusion
Results demonstrate that traditional flood knowledge does exist in the study area and the strategies in such knowledge are a trusted source of information and importance to this community, which indicates some ability of the locals to be resilient. The findings revealed a greater level of awareness of flood hazards in the high risk areas in comparison with the low risk areas. They also demonstrate significant clear spatial differences in the level of awareness and use of traditional flood knowledge among respondents living in the high risk community. These were influenced by demographic variables such as age, occupation, education and length of residency.
Perception of risk is influenced by several variables, most notably past experience of major floods and having survived them. There exists an excess of confidence in structural measures which has made the residents underestimate the impact of accumulating risk and biased the decision-making process.
Significant distinctions can be drawn between the high and low risk areas. Residents in the high risk areas had significantly higher levels of awareness and use of traditional flood knowledge. They were more aware of the nature of the flood-related health risks they were exposed to and appeared better prepared for future flood risk but were more dependent on external aid. On the other hand, residents living in the low risk areas reported better success with their response mechanisms. The demonstrated differences were undoubtedly attributable to the degree of exposure to the health hazards and socio-demographic influences.
The burden of diseases was significantly higher during the flood season but the advantages of living in a flood plain seem to outweigh the health risks associated with flooding. The result is a combination of innovative adjustability and passive acceptability of potential hazards. Most of these indigenous actions were taken at the household level to adapt to the health risks posed by floods. The dependency syndrome and its pitfalls for creating less resilient communities as a result of aid dependency in disasters have contributed to decreased ability to cope as well as contributing to livelihood insecurity. This puts the focus sharply on the management and distribution of development aid in this area and the impacts of these programs on the livelihoods of beneficiaries. Deficiencies particularly of institutional capacities to implement disaster risk reduction measures at all administrative levels shed light on the risk context of the area and how vulnerability is complicated by increasing exposure to other risks such as HIV, poverty, and illiteracy, among others.
Recommendations for implementation
The following are recommendations for future planning and implementation: · Existing traditional ood knowledge is largely underutilised in the current ood management strategies. Programs promoting the use of traditional ood knowledge should be encouraged in order to exploit the local resources. It should also be noted that traditional ood knowledge on ood forecasting cannot function independently. It needs to be supported by o cial ood warning methods and a wider range of support and ood risk management measures. · e Nyando community needs to shift from the current perceptions and preference for 'hard' defences that are costly to implement. ey should instead embrace nonstructural measures that are low cost and have low maintenance requirements that are ultimately more sustainable. is, however, does not necessarily diminish the importance of structural measures; rather it points to the necessity of combining structural and non-structural measures in a way that minimises loss and achieves the greatest results. · ere is a need to strengthen the capacity of extension services like Community Health Workers (CHWs) to create awareness and to promote food security, water and environmental sanitation and health services within the community. is can be done by ensuring that there is a su cient supply of medicines for ood-related illness and more water treatment products. · People should be assisted in accessing information on both modern and traditional medicines for the treatment of water-related diseases. ere is also a need to extend clean water and sanitation services to all households and to emphasise the key importance of good environmental health. · Results from this study bring into sharp focus the management and distribution of development aid in the study area and the impacts of such programs on the livelihoods of bene ciaries. At present, most of the e orts of those concerned with disaster management in the Nyando District are focused either on emergency health preparedness or post-emergency relief. ere is a need to have a shift in the national and international mindset, from reaction and charity to anticipation and pre-emption. · Social di erentiation in the perception of risks and socio-cultural and economic barriers to e ective coping and take-up of interventions, highlight the need for health promotion and ood warning activity to be tailored to local social contexts. · e concept of vulnerability reduction through socio-economic interventions at community level has not yet entered the mainstream discussion at government level. De ciencies particularly of institutional capacities to implement disaster risk reduction at all administrative levels shed light on the risk context of the area and how vulnerability is complicated by increasing exposure to other risks such as HIV, poverty and illiteracy. As such, an overall improvement of incomes and the general living standards of households would go a long way in improving ood management in the study area. · e potential of climate change to intensify or alter ood patterns means that it is likely to become a major additional driver of future health risk from ooding. e community should be encouraged to understand the importance of global climate and improve their indigenous coping strategies.
